Four-hour atrial natriuretic peptide infusion in conscious rats: effects on urinary volume, sodium, and cyclic GMP.
Atrial natriuretic peptide (ANP) is released from the cardiac atria in response to acute volume loads; when infused acutely ANP causes diuresis and natriuresis. Cyclic GMP (cGMP) appears to be the second messenger for ANP in the kidney. The role that ANP plays in the long-term regulation of salt and water balance is unclear, however, since resistance to ANP's natriuretic and diuretic activity develops during prolonged administration. The purpose of the present study is to examine the relationship between the rate of cGMP excretion in response to ANP and the development of resistance to ANP's diuretic and natriuretic activity. Following a 30-min baseline period of infusion of Ringer's solution conscious rats received ANP at 15 micrograms/kg/hr (n = 6) or Ringer's alone (n = 5) for 240 min. ANP-infused rats had a significant diuresis and natriuresis during the first hour of infusion; urinary cGMP excretion also increased compared to baseline. By 120 min after initiating the infusion in ANP-rats urinary volume and sodium excretion had declined to values not significantly different from those of baseline or control. In contrast, urinary cGMP excretion remained elevated for the duration of the ANP infusion, whether compared to baseline values or the control group. Resistance to the diuretic and natriuretic activity of ANP is not a result of mechanisms that involve cGMP generation.